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T HE, soil scientist is often perplexed as to just exactly when, where, and how to sample a saline or alkali soil in order that the results of his eiforts may accurately set forth the status of the soil conditions which the plant growing thereon is integrating. One frequently hears reports that commonly cultivated plants have been observed growing on soils in which the salt content, as indicated by an indiscriminate soil sample, was 1, 2, or even 4%. A loam soil containing \% salt and having a field capacity of 30% moisture would have a soil solution with an osmotic pressure of approximately 18 atmospheres at field capacity and about 35 atmospheres at the wilting percentage. True halophytes might flourish at these, concentrations, but there are only a few cultivated species which could even survive at such osmotic pressures of the soil solution. It is known that salt distribution in a saline soil usually is highly variable. That is, a portion of the root system of a plant may be in a soil zone which is relatively non-saline, whereas another portion may extend into or be adjacent to highly saline soil. This condition arises since water cannot move into and through the soil without carrying solutes with it. Zones of salt accumulation may occur in close proximity to leached areas, especially under furrow irrigation 3 . It was the purpose of these studies to ascertain the degree of variability which may occur in salt distribution within artificially salinized field plots. These plots are being used in salt tolerance studies where detailed information on the salt status of the soil is necessary in order to make a reliable interpretation of plant response. Detailed sampling of the plots is made periodically to provide a picture of the salinity which develops under a specific treatment.
The artificially salinized field plots, 14 feet square, are located on a fine sandy loam on the Laboratory grounds. The undisturbed surface soil has a field capacity of 18% and a wilting percentage of 6.0. They were prepared by first removing the surface 6 to 8 inches of soil, roughly the A horizon, then the subsoil to a depth of about 2 feet was mixed and leveled, the surface soil replaced and .precisely leveled. A 6-inch dike surrounds each plot. This method of preparing the plots theoretically eliminates physical non-uniformities in the upper soil strata that would otherwise cause wide variations in infiltration and permeability within a given plot. Variations in facility for water movement obviously would induce concomitant variability in degree of salinization on application of saline water.
Studies on the salt tolerance of cotton were carried out on these plots under three distinct types of irrigation and salinization:
1. The plots were prepared as level basins and were irrigated with water having a specified degree of salinity. 2. The plots were prepared with ridges and furrows (simulating conditions under row crops) and water of specific salinity was supplied to the furrows. 3. The plots were first artificially salinized to a specified level, ridges and furrows then made, and the furrows irrigated with non-saline water.
In the manipulation of these plots, several tensiometers were installed in each at different locations and at different depths in order to obtain information on water removal by the crop during the growing season, and to determine when a given plot should be irrigated. Periodically, soil samples were taken from four or more locations in each plot with a soil tube. The soil removed at each sampling spot was segregated into 6-to 12-inch horizons to a depth of 4 feet. The moisture content of the various sections of the soil core was usually determined; and the electrical conductivity of the extract of the saturated soil or of the 1:1 extract was always taken. Conductivity readings obtained at a given soil moisture content were converted by an empirical factor to values at other moisture contents such as field capacity. The conductivity values may be converted to per cent salt in the soil or to osmotic pressure of the soil solution 4 .
OBSERVATIONS
Plots subjected to basin irrigation by salinized water were expected to approach uniformity in degree of salinization. Observations on a series of plots used for a study of the salt tolerance of cotton are illustrative. Three qualities of irrigation water were used: (a) "Control"-Riverside irrigation water having an electrical conductivity (EC) of 0.65 millim-
